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Abstract 
The aim of the study is to determine the knowledge levels of the students in the School of Physical Education and Sports about 
Energy and Muscular Systems. In this study, the knowledge levels of total 115 students studying in the third and fourth grades in 
Ondokuz MayÕs University School of Physical Education and Sports, Department of Physical Education and Sports Teaching and 
Coaching Education Department were determined. A data collecting device consisting of 26 multiple choice questions was 
developed in order to determine the knowledge levels of the students about energy and muscular systems. 13 of the questions 
were aimed to measure the knowledge level about energy system and the rest was aimed to measure the knowledge level about 
the muscular system. The obtained data were interpreted using SPSS 14.0 packet program.  
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1. Introduction 
     A sport is a kind of educational activity based on competition. Sportive activities, complementary of general 
education and an integral part of it, are physical activities based on rules and the principle of integrity of the 
organism and aim the development of individuals physiologically, psycho-socially, mentally and sensorial. Sports is 
an activity based on strict rules and competition and requires technical, physiological, psychological and aesthetical 
features when done at top level and becomes concrete in various branches by privatizing educational activities 
(AracÕ, 2006). Physical education includes physical, mental, emotional and social components of an organized 
program (Gensemer, 1991). Since the individuals of physical education improve their kinds of features, they have 
taken their places in education since primary school (Sallis et al., 1997).  
     Physical education, which aims human organism, should have some information about basic medical sciences 
such as physiology and anatomy. This is an inevitable fact in order to be able to understand the effects of exercise on 
organism better, Sports physiology is a discipline which studies how the human body responses to exercise 
functionally, how the organism orientates itself to the environment and conditions that it is involved in and how it 
gets used to it and finally how the organism adjusts itself to this situation (Fox et al., 1988). Sports physiology aims 
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to teach the students how the physical capacity should be used, how the weak and strong sides of individual should 
be determined, how a special exercise program should be arranged in accordance with physical capacity and how the 
injury  risk  should  be  diminished.  Sports  physiology  aims  to  search  the  functional  response  of  whole  body,  the  
smallest functional activity of the body and sportive performance (Weinecek, 1986). Human organism responds to 
exercise differently in different ages and under different conditions. Therefore, it is essential that the type and 
density of the exercise should be adjusted according to the individual (Jagiello et al., 2004).  
     Physiology, kinesiology and anatomy courses are included to enable the students studying in the department of 
physical education and sports teachers and trainers training to know and learn the changes in human organism 
occurring during and after the exercise. When we checked the content of these courses, it was observed that the most 
basic knowledge was about energy and muscular systems. Because individuals need energy to be able to move and 
muscles to convert this energy into work mechanically. Muscles convert chemical energy into mechanical energy. 
As  a  result,  the  students  studying  in  the  school  of  physical  education  and  sports  are  supposed  to  have  the  basic  
knowledge about energy and muscular systems.  
The aim of the study: Determining the knowledge levels of the students studying in the school of physical education 
and sports about energy and muscular systems. 
2. Method 
2.1 Participants 
A total of 115 students studying in the third and fourth grades in the School of Physical Education and Sports, 
Department of Physical Education and Sports Teaching and Department of Coaching Education of Ondokuz MayÕs
University participated in the study. The total number of the students studying in the third and fourth grades of these 
departments is 177. About 65 % of the students studying in these departments participated in the study. 
Table 2.1. The Frequency Table of the Students Participated in the Study According to Department and Class Levels
Department Class Level Frequency %
Teaching 3 38 33.04 
Teaching 4 30 26.08 
Coaching 3 30 26.08 
Coaching 4 17 14.78 
TOTAL 115 100
2.2 Procedure 
       In the study, a data collecting device consisting of 26 multiple choice questions was used in order to determine 
the knowledge levels of the students about energy and muscular systems. 13 of the questions measure the knowledge 
level about energy system and the other 13 questions measure the knowledge level about muscular system.  
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Table 2.2. Item Difficulty Values of the Questions in the Knowledge Test
Question 
No
Item Difficulty (Pi)
1 0.20 
2 0.39 
3 0.56 
4 0.32 
5 0.35 
6 0.29 
7 0.27 
8 0.36 
9 0.33 
10 0.51 
11 0.50 
12 0.43 
13 0.15 
14 0.63 
15 0.41 
16 0.68 
17 0.46 
18 0.38 
19 0.48 
20 0.50 
21 0.40 
22 0.41 
23 0.49 
24 0.33 
25 0.58 
26 0.52 
     When table 2.2 examined, item difficulties of the questions were observed to range from .15 to .68.  
     The points obtained from the scales after the application were analyzed statistically using SPSS 14.0 packet 
program.  
3. Results 
In this section, the date obtained as a result of statistical evaluation of the knowledge levels of the students 
studying in the school of physical education and sports, departments of physical education and sports teaching and 
coaching education about energy and muscular systems were included. 
Table 3.1. Frequency Table about the Correct Numbers of the Students in the Energy System Knowledge Test
Correct
Number 
Frequency %
1 6 5.2 
2 9 7.8 
3 18 15.6 
4 18 15.6 
5 23 20.0 
6 21 18.2 
7 11 9.5 
8 5 4.3 
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9 4 3.4 
10 0 0
11 0 0
12 0 0
13 0 0
Total 115 100
As seen in table 3.1, considering the correct numbers in the knowledge questions related to energy system, it is 
shown that the lowest correct number is 1 and the highest correct number is 9. While the number of the students who 
gave 1 correct answer to the questions in the test was 6, the number of those who gave 9 correct answers is 4. If we 
are to look at the percentile cuts, while the percentage of the students having 1 correct answer is 5.2, the percentage 
of the students having 9 correct answers is 3.4. It has been observed that the highest frequencies are in 5 and 6 
correct answers. While the frequency of the student who gave 5 correct answers is 23 and percentile value is 20 %, 
the frequency of the student who gave 6 correct answers is 21 and percentile value is 18.2 %.
Table 3.2. Frequency Table about the Correct Numbers of the Students in the Muscular System Knowledge Test
Correct
Number 
Frequency %
1 0 0.0 
2 4 3.4 
3 5 4.3 
4 11 9.5 
5 18 15.6 
6 22 19.1 
7 20 17.3 
8 22 19.1 
9 9 7.8 
10 2 1.7 
11 1 0.8 
12 0 0.0 
13 1 0.8 
Total 115 100
As seen in Table 3.2, considering the correct numbers in the knowledge questions related to muscular system, it 
is shown that the lowest correct number is 2 and the highest correct number is 13. While the number of the students 
who gave 2 correct answers to the questions in the test was 4, the number of those who gave 13 correct answers is 1. 
If we are to look at the percentile cuts, while the percentage of the students having 2 correct answers is 3.4, the 
percentage of those having 13 correct answers is 0.8. It has been  observed that the highest frequencies are in 6, 7 
and 8  correct answers While the frequency of the student  who gave 6 and 8  correct answers is  22 and percentile 
value is 19.1 %, the frequency of the student who gave 7 correct answers is 20 and percentile value is  17.3 %. 
Table 3.3. Frequency Table about the Averages in the Correct Numbers of the Students in the Energy System Knowledge Test According to 
Departments and Class Levels
Department Class Level X N SD 
Teaching 
3 4.81 38 1.65 
4 4.86 30 2.34 
Coaching 
3 4.60 30 2.09 
4 4.52 17 1.62 
TOTAL 4.69 115
According to table 3.3, it was observed that the percentage of the correct answers of the students in the 3rd grade 
of teaching department was 4.81, the percentage of the correct answers of the students in the 4th grade of teaching 
department was 4.86, the percentage of the correct answers of the students in the 3rd grade of coaching education 
department was 4.60, the percentage of the correct answers of the students in the 4th  grade of coaching education 
department was 4.52, and that the values were very close to each other. 
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     ANOVA test was applied in order to determine whether the obtained values were statistically significant and no 
significant result was found between the groups concerning the averages of the correct answers in the energy system 
knowledge test (p=.913). 
Table 3.4: Frequency Table about the Averages of the Correct Numbers of the Students in the Muscular System Knowledge Test According to 
Departments and Class Levels
Department Class Level X N SD 
Teaching 
3 5.71 38 1.46 
4 5.66 30 1.74 
Coaching 
3 7.46 30 2.17 
4 7.00 17 2.12 
TOTAL 6.45 115
     According to table 3.4, it was observed that the percentage of the correct answers of the students in the 3rd grade 
of teaching department was 5.71, the percentage of the correct answers of the students in the 4th grade of teaching 
department was 5.66, the percentage of the correct answers of the students in the 3rd grade of coaching education 
department was 7.46, the percentage of the correct answers of the students in the 4th grade of coaching education 
department was 7.00. It was also observed that the students studying in the department of coaching education gave 
more correct answers than the students studying in the department of teaching.  
     ANOVA test was applied in order to determine whether the obtained difference  was  statistically significant  and 
significant results were found between the groups concerning the averages of the correct answers in the muscular 
system knowledge test (p=.0001).  
Table 3.5: Average Distribution of the Correct Numbers of the Students in the Energy and Muscular System Knowledge Test According to 
Departments and Class Levels
(I) Department and 
Class level 
(J) Department and 
Class level 
Mean Difference (I-J) Std. Error Sig. 
Energy System 
Teaching 3 
Teaching 4 
Coaching 3 
Coaching 4 
-.05088 
-.05088 
.28638 
.48104 
.48104 
.57471 
1.000 
.970 
.959 
Teaching 4 
Teaching 3 
Coaching 3 
Coaching 4 
.05088 
.26667 
.33725 
.48104 
.50855 
.59792 
1.000 
.953 
.942 
Coaching 3 
Teaching 3 
Teaching 4 
Coaching 4 
-.21579 
-.26667 
.07059 
.48104 
.50855 
.59792 
.970 
.953 
.999 
Coaching 4 
Teaching 3 
Teaching 4 
Coaching 3 
-.28638 
-.33725 
-.07059 
.57471 
.59792 
.59792 
.959 
.942 
.999 
Muscular 
System 
Teaching 3 
Teaching 4 
Coaching 3 
Coaching 4 
.04386 
-1.75614 
-1.28947 
.45067 
.45067 
.53842 
1.000 
.001* 
.084 
Teaching 4 
Teaching 3 
Coaching 3 
Coaching 4 
-.04386 
-1.80000 
-1.33333 
-.04386 
.47644 
.56017 
1.000 
.001* 
.087 
Coaching 3 
Teaching 3 
Teaching 4 
Coaching 4 
1.75614 
1.80000 
.46667 
.45067 
.47644 
.56017 
.001* 
.001* 
.839 
Coaching 4 
Teaching 3 
Teaching 4 
Coaching 3 
1.28947 
1.33333 
-.46667 
.53842 
.56017 
.56017 
.084 
.087 
.839 
         * p<.05 
     It was determined that according to the departments and class levels, the knowledge levels of the students 
studying in the 3rd grade of coaching education department about muscular system were better than those studying 
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in the 3rd and 4th grades of teaching department as a result of Tukey test according to the average correct numbers 
in the energy and muscular systems knowledge test (p<.05).
4. Discussion 
According to the frequency values concerning the correct answers of the students studying in the school of 
physical education and sports in the energy system knowledge test, it was observed that none of the students gave 
10, 11, 12 and 13 correct answers in the test consisting of 13 questions. Majority of the students gave 3, 4, 5 and 6 
correct answers. According to these results, students had low level of knowledge about energy systems (Table 3.1). 
     According to the frequency values of the correct answers of the students in the muscular system knowledge test, 
it was observed that only one of the students gave correct answers to all of the questions. Majority of the students 
gave 5, 6, 7 and 8 correct answers. According to these results, it was observed that students had moderate level of 
knowledge about muscular systems (Table 3.2).  
     When evaluated whether there was a difference between the class levels and departments of the students 
concerning energy system knowledge levels, it was observed that the students had almost the same level of 
knowledge about energy system subjects (Table 3.3).  
     When evaluated whether there was a difference between the class levels and departments of the students 
concerning muscular system knowledge levels, it was found that the students studying in the department of coaching 
education had higher frequency of correct answers than the students studying in the teaching department (Table 3.4). 
In the statistical test applied to analyze the difference, it was found that the students studying in the 3rd grade in the 
department of coaching education had better levels of muscular system knowledge than those studying in the 3rd 
and 4th grades in the department of teaching (Table 3.5).  
     According to the results of the study, it was observed that the students studying in the department of physical 
education and sports teachers training and in the department of coaching education had moderate level of knowledge 
about muscular and energy systems. It is thought that subjects concerning energy and muscular systems are 
important for both the trainers and physical education teaching. Therefore, these subjects are studied in human 
anatomy, physiology, exercise physiology, kinesiology lessons during university education. It is a very important 
subject for trainers and physical education teachers to learn the energy and muscular systems very well, which are 
integral parts of movement. 
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